RatSWD Working Papers are non-exclusive, which means that there is nothing to prevent you from publishing your work in another venue as well: all papers can and should also appear in professionally, institutionally, and locally specialized journals. The RatSWD Working Papers are not available in bookstores but can be ordered online through the RatSWD.
In order to make the series more accessible to readers not fluent in German, the English section of the RatSWD Working Papers website presents only those papers published in English, while the the German section lists the complete contents of all issues in the series in chronological order.
Starting in 2009, some of the empirical research papers that originally appeared in the RatSWD Working Papers series will be published in the series RatSWD Research Notes.
The views expressed in the RatSWD Working Papers are exclusively the opinions of their authors and not those of the RatSWD.
The RatSWD Working Paper Series is edited by:
Chair of the RatSWD (2007 / 2008 2009 Gert G. Wagner) Managing Director of the RatSWD (Denis Huschka)
The Need for Systematic Assessments of Cognitive Competencies
Competencies are the ability to master complex demands in particular contexts. The many components of competent performance include knowledge, cognitive and practical skills, attitudes, emotions, values, and motivations (see Rychen and Salganik 2001; Weinert 2001, for a detailed definition of competencies). The scope of this chapter is restricted to cognitive competencies that are taught and learned in formal and non-formal learning environments.
These cognitive competencies include, for instance, subject-specific knowledge, reading and mathematical literacy, computer literacy, and job-related knowledge.
The systematic and rigorous assessment of key cognitive competencies is of high scientific and societal relevance, as is the availability of high-quality data on cognitive competencies. It is now widely accepted that in modern knowledge societies the economic prosperity of individuals, communities, and countries is associated with the cognitive competencies acquired. In order to make well-informed decisions, politicians and educational authorities need high-quality data about the effectiveness of formal and non-formal educational environments. Similarly, researchers need strong data to test complex theoretical models about how individual biographies are shaped by the interplay between individual and institutional affordances and constraints. Some questions that require high-quality data on cognitive competencies include: Has high school students' mathematics and reading literacy generally increased or decreased in recent years and decades (see Becker et al. 2006) ? Are
Abitur standards and the related competence levels comparable across the German federal states )? Do female and male students and students from different family and ethnic backgrounds have the same access to high-quality education? Which domain-specific competencies are important for success in different domains at university and in the workplace (e.g., Nagy 2006)?
The need to assess and document the competence levels achieved by learners in formal and non-formal learning environments is generally accepted; innumerable data sets offer some form of information on competencies. For instance, the official statistics report the number of students who leave school with certain school-leaving certificates; school authorities document the distribution of school grades assigned in different grade levels and school types in each school year; and scientific studies ask students about their academic standing relative to their peers. Finally, several recommendations are made. For the sake of brevity and based on data availability, the chapter draws primarily on data collected in schools and universities.
Standardized Tests of Cognitive Competencies
Standardized tests of cognitive competencies use students' responses to certain stimuli (or "items") to infer competence levels. tests have a high degree of fairness because all students receive a similar "treatment".
Moreover, it is possible to discern items that may place some subgroups at a disadvantage and to eliminate these items from the test.
A specific advantage of carefully constructed standardized competence tests is that they allow the development of competence to be tracked over time. Forms of "anchoring" allow tests scores to be compared longitudinally, provided that the conceptual model is good and the quality of measurement is high.
To date, longitudinal data on the development of cognitive competencies over time are in short supply in Germany. Although some data sets contain such information, they tend to be relatively small, restricted to some areas of Germany, and/or the competence tests used are of limited quality (Blossfeld 2008) . The National Educational Panel Study (NEPS; Blossfeld 2008) commencing in 2009 will help to overcome this deficit by examining students' mathematics, verbal, scientific, and ICT literacy as well as their literacy in English as a foreign language. Furthermore, some domain-specific tests will be administered to subgroups (e.g., business students).
Cognitive Competencies vs. Intelligence
The construction of psychometrically sound tests of domain-specific cognitive competencies is complex and expensive. Some critics have questioned whether these efforts are strictly necessary or whether cheaper alternatives are available. One proposed alternative is to use measures of general, decontextualized cognitive dispositions, such as intelligence (Rindermann 2006) . Rindermann claimed that the competence tests used in large-scale assessment studies such as TIMSS and PISA measure a single cognitive ability that is practically identical to general intelligence. Given the relatively high intercorrelations observed between mathematics literacy, reading literacy, and cognitive ability, it might therefore be argued that it would be easier and cheaper to use intelligence tests instead of tests of domain-specific competencies in large-scale assessments.
This line of argumentation has major limitations, however (Baumert et al. 2007 ). First, there are clear conceptual differences between domain-specific cognitive competencies and general, decontextualized cognitive dispositions such as intelligence (e.g., in processes of knowledge acquisition and information processing and in dependence on the quality of educational environments). Second, although there is a statistically significant correlation between intelligence and scores on domain-specific competence tests, the results of construct validation studies provide strong empirical support for the multidimensionality (i.e., empirical separability) of cognitive measures applied in large-scale educational assessments (see Baumert et al. 2007 ). Third, evaluations of the educational effectiveness of a specific school, state, or country differ across domains, as shown, for instance, by a recent study Taken together, domain-specific cognitive competencies are theoretically and empirically separable from general, decontextualized cognitive dispositions such as intelligence, which are less amenable to educational interventions (see the expertise by Stern, in this volume).
Tests of intelligence cannot replace psychometric tests of cognitive competencies in assessments of educational effectiveness.
Other Measures of Cognitive Competencies

Grades and (School-Leaving) Certificates
Many data sets contain information on teacher-assigned school grades and/or (school-leaving)
certificates. For example, the official statistics in Germany document in detail a broad range of certificates acquired in formal education (e.g., school-leaving certificates; university diplomas; completed apprenticeships). Similarly, many data sets contain information on teacher-assigned grades or teacher evaluations of student progress (e.g., school grades; university grades). Without question, grades and certificates affect individuals' academic biographies and long-term success on the job market, and thus represent important information that should be documented. However, to what extent can these easily available data replace information obtained using complex and expensive standardized achievement tests? Three aspects are critical here: reference group effects, the association between background variables and teacher-assigned grades, and the reliability of self-reports.
Reference Group Effects: Restricted Comparability
Prior research has clearly documented that achievement scores collected via standardized achievement tests correlate only moderately with teacher-assigned school grades (Baumert et al. 2003; Ingenkamp 1971) . Although teacher-assigned grades typically give a rather accurate (but not perfect) estimate of the position of each student within a class, teachers' differential grading standards mean that grades do not typically provide a valid basis for gauging achievement across classes or schools. The majority of teachers in Germany and in many other education systems do not use an absolute criterion for achievement when assigning grades (as is the case in standardized achievement tests). Rather, they tend to grade on a norm-referenced basis (Ingenkamp 1971) , with the best student in the class receiving a very good grade and the weakest student a bad grade or a "fail." As a consequence, "grading-on-acurve" effects can be observed in most schools in Germany. The size of the correlation between school grades and standardized competence tests typically ranges from about r = .30 to r = .60 (e.g., Baumert et al. 2003; Trautwein et al. 2007) . When individual achievement is controlled, higher class-average achievement is associated with lower grades . Clearly, it is important to distinguish theoretically and empirically between these two indicators of achievement. Furthermore, teacher-assigned grades cannot easily be used to measure learning gains over time.
Given that school grades are not on a common metric across teachers and schools, it is hardly surprising that students who acquire the same school-leaving certificate in different schools or states do not necessarily exhibit the same level of cognitive competencies.
Moreover, although qualifications such as the Hauptschulabschluss (lower school leaving certificate) and Abitur (certificate giving access to higher education) are awarded at various school types in Germany, little is known about the comparability of these certificates across school types.
Effects of Sex, Family Background, and Immigration Status
Teacher-assigned grades have been shown to be influenced not only by cognitive competencies, but also by various student characteristics. Importantly, it is well documented that teachers' evaluations of students' cognitive competencies are associated with students' family background (e.g., ) and influenced by teachers' gender stereotypes.
Teachers' evaluations of students from immigrant families are also likely to be affected by stereotypes, but these effects may be compensated by grading leniency. More empirical studies are needed in this context.
Validity of Self-Report Data
Information on school grades and certificates can be collected via either self-reports or school records. Are students' self-reports of their grades reliable indicators of their actual grades or should school records be consulted? Several recent studies have reported high associations between self-reported and teacher-reported grades. For instance, Dickhäuser and Plenter (2005) reported a correlation of r = .88 for the last mathematics grade. It must be noted, however, that participants in these studies did not have anything to gain from reporting higher school grades than they actually attained. In a different context, the association between selfreported and teacher-reported grades may well be lower.
Self-Assessments of Cognitive Competencies: Restricted Validity and Group Differences
A quick, easy, and direct approach to assessing cognitive competencies is to ask individuals for an "objective" evaluation of their own competencies. For instance, students might be asked to report their competencies in logical reasoning or grammar (e.g., Kruger & Dunning 1999 ) and these self-ratings then correlated with data from a standardized test or an expert rating. As shown in a meta-analysis by Mabe and West (1982) , the resulting associations are typically moderate in magnitude and vary from study to study. Mabe and West were able to identify some characteristics of studies that moderate the association between self-ratings and other indicators of competencies. Higher associations are found, for instance, if respondents expect their self-reports to be compared with objective evaluations and if some guarantee of anonymity is given in the study instructions. Even under such favorable conditions, however, the associations between self-reported competencies and external information on these competencies were far from perfect. Looking at various domains, moreover, Kruger and Dunning (1999) showed that people with low abilities in these domains were particularly likely to overestimate their abilities. Kruger and Dunning attributed these misjudgments partly to the lower metacognitive competencies of these respondents. Taken together, the validity of self-evaluations of cognitive competencies is restricted.
Domain-Specific Self-Concepts
Domain-specific self-concepts are another frequently used construct in many empirical studies. Domain-specific academic self-concepts reflect a person's self-evaluation regarding a specific academic domain or ability (see Trautwein et al. 2006 ). These self-concepts are usually collected via self-report measures. Typical self-concept items are "I am quite good at mathematics" (mathematics self-concept) and "I have a poor vocabulary" (verbal selfconcept). Although self-concepts share some similarities with self-evaluations of competencies, there is one crucial difference. Self-concept instruments ask specifically for a person's subjective self-evaluation, not for an "objective" self-evaluation. It is therefore not surprising that these instruments elicit external frame of reference effects (e.g., respondents
compare their accomplishments with those of their friends or schoolmates rather than using an "average" comparison group) as well as internal frame of reference effects (e.g., respondents
compare their competencies in mathematics with their competencies in English), yielding a complex pattern of associations with other assessments of competencies. Domain-specific self-concepts have proved to be predictive with regard to the competency development.
However, they are no substitute for standardized tests of cognitive competencies.
The Need for Multiple Indicators: A Research Example
Which indicator of cognitive competence is the best predictor of a successful transition from school to university or the labor market? Modern educational systems work on the assumption that competence levels predict future success in higher education and the workforce.
However, it has also been argued (e.g., Solga 2005) that employers rely heavily on the type of school-leaving certificate as a "signal" when hiring apprentices or employees. These certificates are more easily accessible than, for instance, test scores, and may thus have more influence in determining applicants' professional success than their actual level of competence. There is indeed some reason to believe that -given their easy availability to employers -school-leaving certificates and school grades have more pronounced effects on success in the application process, whereas competencies predict success during vocational training and occupational careers. As plausible as this reasoning may seem, however, there is a need for empirical studies that empirically tease apart the confounding effects of certificates and competence levels cross-sectionally and longitudinally. Moreover, there is a need to distinguish among facets of cognitive abilities. Some studies from the United States seem to indicate that general ability (intelligence) plays a more important role in training success than do specific competencies (e.g., Ree and Earles 1991) . Convincing empirical support for such a pattern of results is still lacking in the German context, however, primarily because of the lack of data sets including information on competencies measured by standardized tests as well as teacher-assigned grades and certificates.
Standardized Competence Tests: Challenges
The empirical assessment of competencies is more difficult than it may appear at first glance.
Theoretically and empirically sound competence models are required as a basis for the development of measurement procedures. The systematic integration of theoretical frameworks, psychometric models, and measurement approaches often necessitates interdisciplinary cooperation, which introduces another level of complexity. The challenges facing longitudinal competence measurement outlined below are among those currently being addressed.
As yet, there is disagreement on which domains of cognitive competencies can be meaningfully measured by standardized tests and how differentiated the measurement should be. These questions are, for instance, very relevant to job-related cognitive competencies.
Similarly, as regards to criterion-referenced tests and competence levels, there is also some disagreement on which competence levels can be considered sufficient, which levels can the majority of learners realistically achieve, and who should be responsible for establishing these standards in different domains.
Another challenge pertains to possible positive and negative effects of competence testing.
What are the effects of systematic competence assessment in learning environments? For instance, do teachers make changes to the learning content covered or to their methods of teaching in response to the introduction of competence tests, and are the overall effects positive or negative? Moreover, in standardized educational assessments such as PISA to date, unmotivated test taking might have been the exception rather than the rule in Germany (Baumert and Demmrich 2001) . However, it is not clear if this may change in the future if standardized competence tests are administered more frequently.
Finally, longitudinal measurement is one of the most difficult and crucial challenges in the context of competence testing. Challenges include choosing an appropriate linking procedure, possible retest effects, the danger of ceiling and floor effects, and the question of whether the construct being measured remains the "same" over time (e.g., are multiplication tables in elementary school and complex numbers at upper secondary level part of the "same" mathematics?).
Recommendations
a) Broader use of standardized tests of cognitive competencies can help to evaluate the effectiveness of educational institutions. Wherever feasible, standardized competence tests -in addition to or instead of measures such as teacher-assigned grades and selfassessed competence -should be used.
b) Some effort should be put into investigating domains of cognitive competencies for which competence tests can be easily constructed (based on either the curriculum or the literacy concept) -and domains in which standardized competence tests are not feasible.
c) There is a need for more high-quality tests that are available for researchers for use in their own projects (e.g., intervention studies). In this sense, there should be broacher access not only to data but also to measurement instruments. d) When reporting "competence" data, researchers should always specify whether standardized tests or alternatives were used. It is especially important to critically address possible reference group effects and whether specific groups (e.g., gender or immigrant groups) might be at a disadvantage.
e) Concerted efforts should be made to strengthen expertise in constructing and interpreting standardized competence tests in the scientific and non-scientific communities. There has been considerable progress in recent years (e.g., the German Research Foundation's (DFG) priority program on "Competence models for recording individual learning outcomes and for reviewing educational progress"), but more expertise is needed across a broader population of researchers.
